The noncentrosymmetric Td-WTe2, previously known as a type-II Weyl semimetal, is expected to have higher order topological phases with topologically protected, helical onedimensional (1D) hinge states when their scarcely separated Weyl points get annihilated.
Our approach was to spatially resolve how the Josephson current flows through the Nb-WTe2-Nb Josephson junction by analysing its magnetic field response. When the magnetic field B is threading the junction area, the Aharonov-Bohm effect leads to a macroscopic quantum phase difference between the superconductors and modulates Ic according to the dc Josephson relationship. If a sinusoidal current-phase relation is assumed, the Josephson current interference pattern is determined by the maximum value of the phase-sensitive integration as Fig. 3c ). Importantly, we performed a control experiment by fabricating a similar Josephson junction on topologically trivial graphite, to exclude the possibility that the non-vanishing pattern was an artefact (see Fig. S6 ); as expected, there was no evidence of the non-vanishing pattern. In contrast to Dev. A, Dev. B (Fig. 3d ) exhibited an interference pattern resembling the conventional single-slit Fraunhofer pattern, where oscillation amplitude decayed with 1/B and vanished above ~50 G (Fig. 3e ). This was very similar to the results of our control experiment with graphite. The Josephson current density extracted by IFT showed a uniform current distribution, without any signatures of edgeenhanced transport within the limits of our experimental resolution ( Fig. 3f ). Six more devices with different crystal axes showed consistent interference patterns and current density distributions ( Fig. S7 for a-axis and Fig. S8 for b-axis). The sharp difference in J(x) between Dev. A and Dev. B will be discussed in terms of the distinct shape of the spatial wave functions of topological hinge states along the different crystal axes.
We theoretically investigated the hinge states, and their Fraunhofer patterns, by adopting the model Hamiltonian reported previously 20,34 , which describes the higher order topological properties of WTe2 (see Methods for details). Our model showed highly anisotropic band structures (insets of Figs. 3h and 3j), with the helical hinge states showing markedly different localisation along the a-versus b-axis. The wave function of the hinge states along the a-axis was localised at the edges of the junction (Fig. 3h ), matching the current density profile of Dev. A ( Fig. 3c ). When the chemical potential was set to introduce a bulk contribution, the calculated interference pattern in Fig. 3g , taking into account both hinge and bulk states, showed a close resemblance to the interference shape measured in Dev. A (Fig. 3b ), especially for the non-vanishing behaviour of Ic even at high B. In contrast, the hinge states along the baxis were strongly merged into bulk states in momentum space (inset of Fig. 3j ). Consequently, the wave function was well delocalised over the whole junction in real space, as plotted in Fig.   3j , which matched the uniform current density profile of Dev. B (Fig. 3f ). This resulted in a single-slit Fraunhofer pattern, as shown in Fig. 3i , which was similar to the interference pattern measured for Dev. B (Fig. 3e ). The observed Josephson current mediated by a single edge of the junction (IJ,side = 22 nA for the left edge and 50 nA for the right edge, visible as the shaded areas in Fig. 3c ) was comparable to and, importantly, less than the maximum theoretical value of IJ,h = 140 nA for a single hinge state. We arrived at this maximum by considering a short ballistic junction limit (eIJ,hRN,h = π∆Nb), where RN,h = h/e 2 is the normal resistance for a single hinge state and ∆Nb = 1.763kBTc,Nb is the BCS superconducting gap of the Nb electrode with Tc,Nb = 7.5 K. IJ,side being smaller than IJ,h was consistent with the theory that there was only one hinge state per side of the WTe2 flake, as depicted in Figs. 3a and 3d. Similar quantitative issues have been previously discussed in other HOTI candidates 33, 35 . (Insets) The energy spectra of multilayer WTe2 along the a-axis (h) and b-axis (j). The red lines in the energy spectra represent the helical hinge states and the grey lines represent the bulk states.
We note that there is an alternative, but less likely, explanation for the observation that stems from the QSHI phase of monolayer WTe2. When monolayers of WTe2 with 1D quantum spin Hall edge states are vertically stacked with finite interlayer interaction, 1D topological edge states gradually turn into the Fermi arc surface state of WSM. In this few-layer limit between the bulk and monolayer, there may exist edge states due to quantisation of the c-axis momentum in the Fermi arc states. However, this is unlikely for three reasons. Firstly, we were closer to the bulk limit in our experiments (18 -38 layers) than the monolayer limit. Secondly, many experiments have been carried out on few-layer (2 -10 layers) WTe2, and edge states have been seen strictly in the monolayer [15] [16] [17] [18] [19] . Finally, the Fermi arcs from the Weyl points in WTe2 are extremely short and difficult to resolve by ARPES, such that edge states originating from quantisation of Fermi arcs show greater mixing with the bulk states.
By investigating the transport of multilayer WTe2 in both normal and superconducting regimes in combination with model Hamiltonian calculations, we provided evidence of higher order topology of WTe2 via proximity-induced superconductivity in anisotropic hinge states.
Several theoretical studies on the effect of superconducting proximity on WSMs showed that the Andreev reflection with bulk states is supressed due to conservation of chirality 36 Torr. Nb layer in Ar atmosphere was sputtered at slow rate of 8.33 nm/min to minimise the damage of WTe2 flake by Ar plasma. In the whole fabrication process, top surface of WTe2 thin film was exposed Poly-methyl methacrylate (PMMA) polymer only one time to minimise the degradation of WTe2. Figure S1a show the magnetoresistance measurement of bulk WTe2 crystal. WTe2 was observes large magnetoresistance (MR) 1 , here we also observe large MR up to 10,000 % at the perpendicular magnetic field, MR is defined as
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S1. Magneto-transport on bulk and thin-flake WTe2
Nonlinear Hall resistance R xy (B) was observed because both electron and hole carrier type contribute Hall transport. Using classical two-band model for resistance, we assumed two carrier density and mobility 2,3 .
Electron carrier density and hole carrier density similar, but electron carrier density slightly larger than hole carrier density (n e = 4.08 × 10 
S2. Crystal axis identification from polarization-resolved Raman spectrum
Polarization-resolved Raman spectroscopy is utilized as an accurate and non-invasive characterization tool to determine the anisotropic crystal orientation. The polarizations of incident and scattered light are set in the parallel configuration while the crystal orientation of WTe2 flakes relative the polarization is rotated by a half waveplate as described in methods section of the main text. The crystal axis can be determined from polarization-angle dependence of the Raman intensity following the previous works 6,21,22 . Figure S2a 
S3. Summary of WTe2 Josephson junction series of Dev. A, and Dev. B
We fabricated more WTe2 Josephson junction device along a-axis and b-axis of the WTe2 crystal of Dev. A1 to Dev. A4 and Dev. B1 to Dev.B4 and summarized in Table S1 . Here, Dev. A1 and Dev. B1 represent Dev. A and Dev. B in the main text, respectively. We also observed non-vanishing interference pattern for series of Dev. A (Fig. S7 ) and conventional single slit interference pattern for series of Dev. B (Fig. S8) Table S1 | Summary of devices 
S4. Inverse Fourier transform technique
S5. Bulk-Boundary correspondence
The wave-function of the hinge states given by ( ) are shown in Fig. S5 . It can be found that the hinge sates mainly locate at the opposite hinges of the 3D system along a-axis. analysis about the constraint of inversion and mirror symmetry in HOTI can be found in Ref. 5, 6 .
However, the inversion symmetry is broken for Td-WTe2. In Ref. 7 , they proposed Td-WTe2 are very likely to be inversion-broken HOTI phase. In this case, there is no obvious constraint to forbid the mass terms even for the surface parallel to the mirror plane. However, we still attempt to believe that the hinge states are more localized for the hinges perpendicular to the mirror plane, considering the non-inversion symmetric HOTI in Td-WTe2 is inherited from inversion symmetric HOTI in 1T′-WTe2 7 . 
S6. Graphite Josephson junction
We fabricate graphite-based Josephson junction as a control experiment of WTe2
Josephson junction because graphite has isotropic band structure while WTe2 has not and graphite-based Josephson junction has expected isotropic transport. The fabrication process completely same as a fabrication process of WTe2 Josephson junction as described in main text.
To reduce conduction of graphite, we choose thinner flake than WTe2 flake (10~20 nm).
Here, we investigate two Josephson junctions in the one graphite device, GJJ-JJ1 of Figure S7 show other Nb-WTe2-Nb Josephson junction device of Dev. A2 (Figs. 7a, b, and c), Dev. A3 (Figs. S7d, e, and f) , and Dev. A4 (Figs. S7g, h, and i) . The fabrication process completely same as a described in main text. Here, Dev. A2, Dev. A3, and Dev. A4 was measured under 20 mK. Information of devices are summarized in Table S1 . For Dev. A3 and Dev. A4 superconducting contact is Nb as same as Dev. A1 and series of Dev. B. Whereas, Dev.
S7. Other WTe2 Josephson junction devices along a-axis
A2 used superconducting contact for Aluminum (Al). Therefore, the side lobes decayed over 70 G because of the small critical magnetic field (~100 G) of Al (Fig. S7b) . Table S1 .
S8. Other WTe2 Josephson junction devices along b-axis
Because of anisotropic transport, we cannot observe non-vanishing or ordinary interference pattern and critical current much smaller than Dev. A. 
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